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well as the governments' budgets. In this paper we use the Survey of Health, Ageing and Retirement in Europe
(SHARE) dataset to address this question in a multi-country setting. We use country-specific early and full
retirement ages as instruments for retirement behavior. These statutory retirement ages clearly induce
retirement, but are not related to an individual's health. Exploiting the discontinuities in retirement behavior
across countries, we find significant evidence that retirement has a health-preserving effect on overall general
health. Our estimates indicate that retirement leads to a 35 percent decrease in the probability of reporting to
be in fair, bad, or very bad health, and an almost one standard deviation improvement in the health index.
While the self-reported health seems to be a temporary impact, the health index indicates there are longlasting health differences.
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What are the health impacts of retirement? As talk of raising retirement ages in pensions and
social security schemes continues around the world, it is important to know both the costs and
benefits for the individual, as well as the governments’ budgets. In this paper we use the Survey of
Health, Ageing and Retirement in Europe (SHARE) dataset to address this question in a multicountry setting. We use country-specific early and full retirement ages as instruments for
retirement behavior. These statutory retirement ages clearly induce retirement, but are not related
to an individual’s health. Exploiting the discontinuities in retirement behavior across countries, we
find significant evidence that retirement has a health-preserving effect on overall general health.
Our estimates indicate that retirement leads to a 35 percent decrease in the probability of reporting
to be in fair, bad, or very bad health, and an almost one standard deviation improvement in the
health index. While the self-reported health seems to be a temporary impact, the health index
indicates there are long-lasting health differences.

Keywords
Health; Retirement; Mental health

1. Introduction

NIH-PA Author Manuscript

The notion that retirement harms health is an old and persistent hypothesis (see Minkler,
1981, for a review). Many argue that retirement itself is a stressful event (Carp, 1967;
Eisdorfer and Wilkie, 1977; MacBride, 1976; Sheppard, 1976). Retirement can also lead to a
break with support networks and friends, and may be accompanied by emotional or mental
impacts of “loneliness,” “obsolesce,” or “feeling old” (Bradford, 1979; MacBride, 1976).
Others believe that retirement is a health-preserving life change. Anecdotal evidence
suggests that many discussions about the retirement decision include the idea that work is
taxing to the individual, thus retirement would remove this stress and preserve the health of
the retiree (Ekerdt et al., 1983).
Despite the long-standing debate, there is little conclusive empirical evidence thus far. The
inherent problem is that retirement is often a choice, and is often based on health
characteristics before retirement. Many of the early studies do not address this, thus they can
only infer correlation, not causality. Compounding the problem is that some of the studies
find a positive correlation with health (Thompson and Streib, 1958), no correlation with
health (Carp, 1967; Atchley, 1976; Kasl, 1980; Rowland, 1977; Haynes et al., 1978; Niemi,
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1980; Adams and Lefebvre, 1981), or a negative correlation with health (Casscells et al.,
1980; Gonzales, 1980).
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A few recent papers try to address the endogeneity of the retirement decision in examining
future health. Charles (2004) and Neuman (2008) use age-specific retirement incentives
provided by the U.S. Social Security regulations as instrumental variables in the U.S.
context. Coe and Lindeboom (2008) also use early retirement window offers as an
instrument. The results from these papers combined indicate that retirement has a positive
effect on subjective measures of health, but no effect on objective measures of health in the
United States. There is no a priori reason to assume that findings from the U.S. situation will
hold for European countries, considering the numerous differences in the labor markets,
health insurance, and social policies.

NIH-PA Author Manuscript

Kerkhofs and Lindeboom (1997) assess the effects of work history on the health status of
older Dutch workers using fixed effects regressions. This accounts for time-invariant factors
that may confound the results, but it does not control for time-varying factors such as a
sudden change in the individual environment. Their results suggest that health deteriorates
with increased work effort and that increasing retirement ages may negatively influence
later-life health outcomes. Lindeboom et al. (2002) use a fixed effect control function to
assess the effect of life events, such as retirement, on the mental health of older individuals,
also in the Dutch setting. They try to control for all transitory changes as well as individual
fixed effects. They find no statistical effect of loss of work on mental health two years later.
Their approach does not address any physical health effects of retirement. In fact, they
control for all physical health deterioration that is observed in the data. Thus, this result may
fail to measure the total impact of retirement on overall health.
Bound and Waidmann (2007) examine the health effects of retirement in the U.K. using one
wave of the English Longitudinal Study of Aging (ELSA). They examine both self-reported
measures of health and objective measures of health measured through blood samples. They
find some evidence of a positive health effect of retirement, although temporarily, for men,
and no corresponding relationship for women.
Three recent papers examine the relationship between cognitive functioning and retirement.
Adam et al. (2006) find a strong association between cognitive decline and retirement, but
do not test for causality. Coe et al. (2009) find no causal relationship between cognitive
function and retirement in the United States, while Rohwedder and Willis (2010) use crosscountry variation in retirement ages and find a strong relationship between retirement and
cognitive decline.

NIH-PA Author Manuscript

We examine the effect retirement has on contemporaneous health and cognitive function in a
multi-country setting using within-country variation in retirement behavior using the
SHARE dataset. In addition to demographic information, the survey collects detailed
information concerning retirement behavior. The health information is rich, and includes
self-reported health, diagnoses of diseases, the Euro-D depression index, as well as newer,
more powerful predictors of mortality, such as grip strength. We have supplemented the data
with information on early and full statutory retirement ages in 11 countries.
We use a single cross-section of data from multiple countries and use the differing
retirement ages across countries as exogenous instruments for the retirement decision.
Unlike single-country analysis, we can exploit the exogenous variation in retirement policies
to explore the effect of retirement on health at different ages, not just age 65, as in the U.K.
and U.S. studies. To our knowledge, no other paper in the literature has examined if there
are different relationships between retirement and health based on age of retirement.

J Health Econ. Author manuscript; available in PMC 2014 April 02.
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The paper proceeds as follows. Section 2 discusses the empirical model, while the data and
the definition of key variables are introduced in Section 3. In Section 4 we present the
results and conclude in Section 5.

2. Empirical approach
2.1. Design
We aim to determine the effect of the binary decision of being retired (Di = 1) on a measure
of health (Yi) (i.e., general health measures, cognitive ability, or depression measures). The
traditional approach consists of estimating the following equation by OLS:
(1)

However, a selection problem may arise; namely, Di can be correlated with the
unobservables ui. This could happen if people self-select into retirement earlier based on
their gains to being retired, e.g., those who enjoy their jobs the least retire early to be happier
or those with the most physically demanding jobs retire earlier to relieve themselves of the
daily strain. If this is the case, OLS estimates of β are not consistent.

NIH-PA Author Manuscript

The instrumental variables approach we use solves the problem by exploiting the fact that
the regressor of interest (retirement) is partially determined by a known, discontinuous
function that is not related to individual health (Yi). The rules determining the eligibility ages
for early and full retirement dramatically change the probability of retiring discontinuously
as a function of age and the country in which one lives. Thus we can use these age
thresholds as instrumental variables to identify the causal relationship between retirement
and health. Although retirement and the instruments used are both a function of age
themselves, this function is nonlinear and non-monotonic. We can therefore control for a
wide range of smooth age effects in health when using early and full retirement ages as
instruments.1
Let Si be the age of the individual and S̄ the early or full retirement age in that country. The
identification strategy exploits the fact that while being above the age threshold does not
perfectly determine retirement behavior, it does create a discontinuity in its probability.
Using a two-step estimation procedure, we first estimate:
(2)

NIH-PA Author Manuscript

where f(Si) is a general and continuous function of S and I(Si ≥ S̄) is an indicator function for
being over the eligibility ages for early and full retirement. γ measures the discontinuity in
the propensity score function at S̄. We use the predicted values from the first stage in order
to estimate:
(3)

where K(Si) is a general control function. In this paper, we limit the cases we consider to
parametric estimation, assuming the same functional form for K(Si) and f(Si). This
assumption means that this two-stage procedure is equivalent as two-stage least squares,
where being over the eligibility ages for early and full retirement are used as instruments.

1This approach can also be seen as an application of regression discontinuity design, as was done in Campbell (1969), Angrist and
Lavy (1999), and Van der Klaauw (2003), among others.
J Health Econ. Author manuscript; available in PMC 2014 April 02.
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IV estimation hinges on the assumptions that the instruments are relevant and that there are
no other discrete changes to individual health that coincide with the retirement age. Previous
literature has shown the relevance of the rules determining Social Security benefits on
determining the timing of retirement (see Hurd, 1990, and Lumsdaine and Mitchell, 1999,
for reviews; Zissimopoulos et al., 2007; Poterba et al., 2004; Anderson et al., 1999;
Samwick, 1998). Likewise, other cross-national research, for example, Gruber and Wise
(1999), Gruber and Wise (2004), notes that there is a strong negative correlation between
labor force participation at older ages and the generosity of early retirement benefits. In
addition, the most recent strand of the retirement and health literature (see Charles, 2004;
Neuman, 2008; Bound and Waidmann, 2007; Coe and Lindeboom, 2008; Rohwedder and
Willis, 2010) has illustrated that using institutional variation in retirement incentives is a
valid identification technique. Although not directly testable, we believe that it is
appropriate to assume that there are no other discrete changes to individual health that
coincide with the retirement ages. In contrast to the U.S. Medicare program, European
health benefits are not contingent on being a specific age, and we are not aware of any other
possible causes to produce changes in health at the exact retirement ages set in each country.
Finally, since we have an overidentified model, we present Sargan test statistics for the
overall validity of the instruments.

NIH-PA Author Manuscript

It should be stressed that by estimating equation (3) we are attempting to measure a
contemporaneous effect of retirement on health, and not a cumulative one. Substantial
changes in one’s life, such as shocks to one’s employment or daily schedule, may have
contemporaneous impacts on measures of health and well-being, and it is an empirical
question, whether the contemporaneous or the cumulative effect is larger. An alternative
specification, used by Bound and Waidmann (2007), looks for shifts that occur after
retirement both in the levels of health as well as in the age trends in health. We include
robustness checks to examine for changes in the age trends in health in Section 4.4.
2.2. Heterogeneity
We are concerned that retirement might have different effects on health for different
individuals. For example, retirement from a job that requires strenuous physical labor might
affect one’s health differently than retiring from a desk job. Due to data limitations, we
cannot control for many characteristics of the job an individual retires from, and thus we
have limited ability to identify the underlying distribution of health effects. While the
individual effects are important for individual decisions, our methodology allows us to
identify an average effect of retirement on health, which should be of interest to
policymakers setting early and full retirement ages.

NIH-PA Author Manuscript

More formally, let Y1i denote the health of an individual when he is retired (Di = 1) and Y0i
his health in the case of not being retired (Di = 0). The evaluation problem arises because
people either are retired or not and no individual is observed in both states at the same time.
We would like to know what is the effect of retirement on health (Y1i − Y0i), but what we
observe is:

So far we have assumed that the effect is homogeneous among individuals ((Y1i − Y0i) is
constant ∀i). If there is a distribution of effects in the population, our estimates should be
interpreted as the average effect of retirement at the threshold S̄(E(Y1i − Y0i |Si = S̄)).2 That

2See Hahn et al. (2001).
J Health Econ. Author manuscript; available in PMC 2014 April 02.
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is, we measure the average health effects across individuals induced by the incentives built
into pension systems to retire at the early or normal retirement age set in their country.
Country-level fixed-effects will pick up any systematic differences in other labor force exit
routes that exist between countries (such as generous disability insurance programs).

3. Data
For this paper we use wave 1, release 2 of the Survey of Health, Ageing and Retirement in
Europe (SHARE)3. SHARE is a multidisciplinary, cross-national, individual-level dataset
on health, socioeconomic status, and social and family networks. SHARE is unique in three
important ways: it is multidisciplinary, cross-country comparable, and eventually
longitudinal. The data we use is the first wave of the survey, 2004, containing information
on approximately 31,000 individuals over age 50, in the following countries: Austria,
Germany, Sweden, the Netherlands, Spain, Italy, France, Denmark, Greece, Switzerland,
and Belgium.4 In addition to demographic information, there is also a wealth of
socioeconomic variables (including labor situation, wealth, consumption and housing) and
detailed health status information, including self-reported health, diagnoses of diseases, the
Euro-D depression index, as well as newer, more powerful predictors of mortality, such as
grip strength and walking speed.

NIH-PA Author Manuscript

There are very few sample restrictions necessary for this analysis. First, we eliminate
incomplete survey records. Second, we keep those individuals who are between 50 and 69
years old. We eliminate those individuals who have never worked and those who have not
worked since age 50, either due to individual choice or physical or mental limitations.
Finally, we limit our analysis to men, since we are less worried about the potential for cohort
effects in the characteristics of the working population for men than for women. Otherwise,
this dataset is perfectly suited to our needs, sampling near- and post-retirement-age
individuals in a variety of institutional settings. The final sample consists of 5282 men.
We supplemented this dataset with the early and full retirement ages in place in each country
in 2004 (see Table 1).5 Retirement ages vary by country and sometimes by gender, by as
much as eight years. The earliest age for retirement is 57, and the latest is age 65.
3.1. Measuring health

NIH-PA Author Manuscript

3.1.1. Self-reported health and health index—Health is a difficult concept to measure
in survey data. Objective measures of health often only ask about specific diseases, and thus
are incomplete. Self-reported general health questions may provide a more complete picture
of one’s overall well-being, and consistently are found to be a significant predictor of
mortality, even after one controls for many more objective measures of health. In SHARE,

3For more information about SHARE, see http://www.share-project.org/. This paper uses data from release 2.0.1 of SHARE 2004.
The SHARE data collection has been primarily funded by the European Commission through the 5th framework programme (project
QLK6-CT-2001-00360 in the thematic programme Quality of Life). Additional funding came from the U.S. National Institute on
Aging (U01 AG09740-13S2, P01 AG005842, P01 AG08291, P30 AG12815, Y1-AG-4553-01 and OGHA 04-064). Data collection
for wave 1 was nationally funded in Austria (through the Austrian Science Foundation, FWF), Belgium (through the Belgian Science
Policy Office), France (through CNAM, CNAV, COR, Drees, Dares, and Caisse des Dépôts et Consignations et le Commissariat
Général du Plan) and Switzerland (through BBW/OFES/UFES). The SHARE data collection in Israel was funded by the U.S. National
Institute on Aging (R21 AG025169), by the German-Israeli Foundation for Scientific Research and Development (G.I.F.), and by the
National Insurance Institute of Israel. Further support by the European Commission through the 6th framework program (projects
SHARE-I3, RII-CT-2006-062193, and COMPARE, CIT5-CT-2005-028857) is gratefully acknowledged. For methodological details
see Börsch-Supan and Jürges (2005).
4SHARE data also collects information in Israel that was not considered in our analysis.
5The main source for this data was Natali (2004), but was supplemented with information from OECD (2003), the Bartelsmann
Foundation, Sundén (2004), Preesman (2006), and OECD (2005). Slight differences can be found between our retirement ages and
those from other OECD publications (for example, OECD, 2005), due to the differences between current law and the law that was in
place when these individuals were facing the retirement decision.
J Health Econ. Author manuscript; available in PMC 2014 April 02.
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respondents are asked to rate their health on a five-point scale: very good, good, fair, bad
and very bad.6 We then condense these responses to a two-point scale: bad health (poor,
bad, or very bad) and good health (good and very good).
Self-reported health may have other problems, though. It may suffer from justification bias,
and thus may be endogenous to retirement behavior. There is a large literature discussing
how to create a reliable, meaningful measure of health, but it varies widely conceptually and
methodologically. One alternative that combines both the subjective and objective measures
of health in one comprehensive measure is to create a health index, first introduced in Bound
et al. (1999).
As in Bound et al. (1999), we predict self-reported health using all available objective
measures of health. The created “health stock” variable will allow us to aggregate a variety
of measures of health into one, while ameliorating the reporting bias in the self-reported
health variable.7 In particular, we create a health index by estimating:
(4)

NIH-PA Author Manuscript

where Hi is self-reported health, ranging on a five-point scale from very good (1) to very bad
(5) health. L includes individual objective measures of health. In this respect, the SHARE
dataset has extensive health measures. We include variables measuring limitations to
activities due to health reasons, the number of limitations in activities of daily living
(ADLs),8 the number of limitations in the instrumental activities of daily living (IADLs),9
the number of chronic diseases,10 the number of limitations with mobility, including arm
function and fine motor function,11 grip strength, indicators for overweight and obesity as
measured by body mass index (BMI), a depression index as measured by the Euro-D scale,
12 number of chronic symptoms,13 physical inactivity, and hospitalizations within the last
year.
Different countries may have different “norms” in reporting self-assessed measures of health
(Kapteyn et al., 2008). Thus we alter the Bound approach slightly, estimating equation (4)
separately for each of the 11 countries in our sample. This controls for different means and
different cut-points in self-reported health across countries. Table 2 shows the ordered probit
results. A positive coefficient indicates that the condition leads to reporting of worse health.
The coefficients are intuitively consistent; more health problems lead to lower reported
health. Reporting limitations with activities and the number of chronic illnesses are
consistently significant regressors for self-reported health. Interestingly, despite the concern
about different reporting standards used across countries, in most cases, the estimates for the

NIH-PA Author Manuscript

6A second version of the five-point scale (excellent, very good, good, fair, and poor) is also recorded to be comparable to the Health
and Retirement Study. We do not use this second version in the paper.
7Bound et al. (1999) also use changes in the health stock, or “health shocks,” to predict retirement behavior, but as of now, we do not
have a long panel dataset for SHARE.
8ADLs measure limitations in the following skills: bathing, dressing, toilet use, transferring (in and out of a bed or chair), urine and
bowel continence, and eating.
9IADLs measure the following skills: use of the telephone; traveling via car or public transportation; food or clothes shopping; meal
preparation; housework; medication use (preparing and taking correct dose); management of money (writing checks, paying bills).
10The number of chronic diseases is a count of the following diseases an individual might have: heart problems; high blood pressure;
high cholesterol; cerebral vascular disease; diabetes; lung diseases; asthma; arthritis; osteoporosis; cancer; stomach ulcer; Parkinson’s
disease; cataracts; hip fracture or femoral fracture.
11The mobility measure includes information on the ability to walk 100 m, the ability to sit in a chair for 2 h or more, and the ability
to get up from a chair unaided after sitting.
12The Euro-D scale runs from 0 to 12, measuring the number of depression symptoms including: depression; pessimism; suicidality;
guilt; sleep; lack of interest; irritability; appetite; fatigue; concentration; enjoyment; and tearfulness.
13The number of chronic symptoms is a count variable for individuals reporting any of the following conditions in the previous six
months: pain in the back, knees, hips or any other joint; heart trouble; breathlessness; persistent cough; swollen legs; sleeping
problems.
J Health Econ. Author manuscript; available in PMC 2014 April 02.
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marginal effect of the various health conditions on self-reported health are not statistically
different among countries. The last row in Table 2 presents the average predicted health
index value for each country. Sweden and Italy appear the healthiest, while Denmark and
Switzerland have the most health impairments on average.
3.1.2. Depression—We use two measures of depression in this analysis. The first is the
Euro-D depression scale. Unlike the measurement of health, the depression scale was
specifically developed for detecting depression and has been validated for use in crosscountry analysis (see Larraga et al., 2006; Price, 2002). The Euro-D scale runs from 0 to 12,
counting whether the individual reported having problems with the following feelings in the
prior month: sadness or depression; pessimism; suicidal thoughts; guilt; sleep trouble; lack
of interest; concentration; appetite; irritability; fatigue; enjoyment; and tearfulness. We also
use a simple indicator variable for whether or not the individual reports being sad or
depressed in the previous month.
3.1.3. Cognitive ability—The cognitive reserve is defined in the neuro-psychological
literature as the individuals’ capacity to use brain networks more efficiently or, in other
words, to process tasks in a more efficient manner (Stern, 2002). The decline in cognitive
function with age is associated with structural changes in the brain (Raz, 2004). In addition,
this cognitive decline is associated with diseases such as Alzheimer’s.

NIH-PA Author Manuscript

Adam et al. (2006), using SHARE data, found that occupational activities, including paid
work and non-paid work as well as sport practice and other physical activities, are highly
correlated with cognitive ability. However, they cannot address whether this is due to a
causal link between paid work and cognitive ability.
In SHARE, cognitive ability is measured through several questions. Memory is tested
through word recall. The respondents are asked to memorize a list of 10 common words.
They are then asked to recall these words two times, once immediately and once again after
a considerable delay spent answering more survey questions. The memory scale ranges from
0 to 20, with 20 being the highest. Verbal fluency is assessed by asking respondents to name
as many animals as possible within a 1-min time frame. This variable ranges between 0 and
72.

NIH-PA Author Manuscript

Following Adam et al. (2006), we estimate the effect of retirement on memory and verbal
fluency scores, but correct for the endogeneity in retirement using our early and full
retirement ages as instrumental variables. For this analysis, we limit the sample further by
dropping those individuals who had suffered a vascular accident, have Parkinson’s disease,
had brain cancer, are taking medicine for depression, and those who have ever been
hospitalized in a psychiatric institution. Thus our sample size drops to 4928.
3.2. Retirement definition
There are two common ways of defining retirement: self-reported retirement status, or
anyone who is not in the paid labor force. Often individuals report that they are retired even
when working full- or part-time, simply because they have left their “career” job. Since we
want to determine the effect of work status on health, we employ the latter definition. We
consider this a cleaner measure of retirement behavior than the self-reported measure. Thus,
while we limit our sample to those who are working in the paid labor market at age 50, we
consider individuals who report themselves to be retired, a homemaker, sick and disabled,
separated from the labor force (not temporarily), and unemployed (not temporarily) as
retired.

J Health Econ. Author manuscript; available in PMC 2014 April 02.
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We use early and full statutory retirement ages in each country’s social security scheme as
instrumental variables (see Table 1). There is an eight-year difference in the ability to collect
early retirement benefits in our sample, from age 57 in Italy to age 65 in Denmark (where
there is no early retirement). These are highly significant in predicting retirement behavior,
but since these are national eligibility ages, there is no reason to think they are linked to any
particular individual’s health. Further, it is difficult to imagine that there are breaks in the
health trajectory at different ages in different countries. For example, there is no reason to
believe that there is an independent, age-specific, nonlinear change in health at age 57 for
Italian men, age 60 for Belgian men, and age 65 for Danish men.
There are, certainly, different ways to exit the labor force, such as through unemployment or
disability programs. To the extent that these patterns are stable within countries, the country
fixed-effect will pick up this variation, and it will not bias our results. By using the statutory
retirement ages as instruments, we are measuring the impact of retirement on health for
those whose decision to retire is a function of these ages.
3.4. Descriptive statistics

NIH-PA Author Manuscript

Table 3 provides the descriptive statistics for the full sample. The average age of the sample
is 59 years, with 24 percent being over the full retirement age and an additional 46 percent
over the early retirement age of their country. Eighty-one percent are still married or coreside. While only 25 percent report being in fair, bad, or very bad health, we do see a
number of health limitations. Twenty-eight percent report that health has limited their
activities in the previous six months. The more severe measures of health decline, such as
the number of ADLs, IADLs, or mobility limitations, are still, on average, quite low. While
the average Euro-D depression measure is also low (only 1.6 out of 12), 26 percent of our
sample reported feeling depressed in the previous month. We also find that half of our
sample is overweight, while another 17 percent is obese (as measured by BMI greater than
24). On average, our sample can recall just under 22 animals in 1 min, and can recall just
under 10 words when asked to do so both immediately and again after some time has
elapsed.
Forty-five percent of our sample is out of the labor market. We also control for sector of
employment in our regressions, where 18 percent are self-employed and another 12 percent
work for the public sector. One can also see the country-by-country breakdown of our
sample. The most respondents come from Belgium, Germany, Sweden, the Netherlands, and
France. Switzerland is the country with the fewest respondents.

NIH-PA Author Manuscript

4. Results
4.1. Instrument validity
In order for statutory retirement ages to be valid instruments, they must be related to actual
retirement behavior. Said differently, the propensity to retire must change at these given
ages. Ideally, we would illustrate this point with country-specific retirement hazard rates.
Since we do not have panel data, we instead report the fraction of individuals retired before
they are eligible for social security, when they are between the early and normal retirement
ages and after the normal retirement age in Table 1. There is a dramatic increase in the
fraction of the sample retired at both the early cut off and the normal retirement age cutoff in
every country. For example, only 20 percent of the sample in Austria is out of the labor
market before they are eligible for the state pension. This fraction increases to 86 percent for
those who are between the early retirement eligibility age and the normal retirement age.
Virtually all of those over the full retirement age, 97 percent, are out of labor market.

J Health Econ. Author manuscript; available in PMC 2014 April 02.
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The first stage regression indicates that early and full retirement ages are important
predictors for retirement behavior. Table 4 presents the coefficients of estimating equation
(2) for Europe. This indicates that being over the early retirement age increases the
probability of being out of the labor force by 0.08 points, while being over the full
retirement age increases the probability by almost 0.15 points. Once controlling for these
country-specific age breaks, age itself is not statistically important for retirement behavior.
The coefficients on the rest of the variables are as one would expect: self-employed and
public-employed individuals are less likely to retire, and the more education one has, the
less likely they are to retire. The country control variables are also quite significant.
4.2. Self-reported health, depression, and cognitive ability
Table 5 presents the baseline results for Europe. The table presents the results for selfreported health (columns 1 and 2), the health index (columns 3 and 4), and the two measures
of depression (columns 5–8). The first column of each pair presents the OLS results, which
ignores the endogeneity of retirement and health, while the second column presents our
preferred IV estimates.

NIH-PA Author Manuscript

Most of the effects of the control variables are statistically significant and as we would
intuitively expect. Higher education tends to be associated with better health, and marriage
is correlated with lower incidence of depression. Many of the country indicator variables are
significant. A few surprises do occur. The more children one has, the worse health they are
in and the more likely they are to report depression. We interpret this result as a
socioeconomic status or wealth indication, not that children themselves are bad for one’s
health. Age has surprisingly little effect on any of our health measures, and we find no
evidence of a nonlinear relationship once we control for retirement behavior. We also added
controls for the season of interview for the depression regressions and find that these are
insignificant.
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The OLS results indicate that retirement is associated with a 14 percent increase in the
likelihood of reporting in fair, bad, or very bad health. Once we take into account the
endogeneity of health and retirement, we find that retirement induced by social security
leads to a 0.35 point decrease in the probability of reporting in fair, bad, or very bad health.
We find similar results when we use the health index instead of the self-reported health
measure. Remember, the health index is a way to aggregate multiple measures of health
(both objective and subjective). Here we find that there is a positive coefficient in the OLS,
indicating a negative correlation between retirement and health, similar to the self-reported
health findings. Again, once taking into account the endogeneity of the retirement decision,
the sign reverses and we find that retirement leads to almost a one standard deviation
decrease in the health index (indicating better health).
For both measures of depression, we find that there is a statistically significant and positive
correlation between depression and retirement. However, we find no evidence of a causal
mechanism, since our IV coefficients are statistically insignificant. As mentioned above, the
sample for testing the effect of retirement on cognitive function is slightly smaller due to
sample limitations. In addition to the control variables we included above, we also add a
dummy for the individual being born out of the country, number of ADLs, number of
IADLs, number of chronic diseases, number of non-professional activities done, a dummy
for doing physical demanding activities (sports, heavy work) and less demanding activities
(e.g., gardening) at least once per week in order to make our results directly comparable to
Adam et al. (2006).
Much like the previous research, we also find a strong negative correlation between
retirement and cognitive function in both the memory and the verbal measures, as can be
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seen in Table 6. However, once we control for the endogeneity of the retirement decision,
the coefficients become insignificant, and thus suggest there is no causal relationship
between work status and decline of cognitive skills. This is consistent with Coe et al. (2009),
who find no causal relationship between retirement and cognitive functioning in the U.S.
However, by using intra-country differences to identify this effect, we do not find the
negative effect of Rohwedder and Willis (2010).
4.3. Age gradient of the retirement effect
By examining the health-retirement relationship in a multi-country setting, we can see
whether there are differential health effects of working longer/retiring earlier. Since we have
varying ages of retirement, especially early retirement, among countries, we allow for
different retirement effects depending on the age when the individuals retired (ages 57–59,
ages 60–64, and ages 65–69).

NIH-PA Author Manuscript

The results are presented in Table 7. We present the OLS results and the IV estimation for
self-reported health (columns 1 and 2) and the health index (columns 3 and 4).14 Once we
control for endogeneity, the coefficient pattern suggests an age-gradient story. For example,
people who retire between ages 60–64 when their country allows for retirement are 54
percent less likely to report being in bad health than those who retire before age 57.
However, these results are only suggestive, since the standard errors are rather large, and ttests reject significant differences between the coefficients on the age categories.
4.4. Robustness checks
Conditions during the life cycle—One concern is that there might be other things that
could cause a nonlinear relationship between health and age other than retirement at these
particular ages. Lindeboom et al. (2003) find that macroeconomic events during early life
and childhood have an effect on lifetime health, and thus these nonlinearities we find could
be due to differences in childhood resources. Given the age of the individuals, the biggest
concern is that World War II (or the Spanish Civil War), or famines related to these wars,
could be driving the results, leading to one-time differences between these particular
cohorts, and not a general effect of retirement on health. We added variables indicating if
someone was born between the date of war declaration and peace treaty signing in their
particular country. There is no change in the estimated effect of retirement on self-reported
health or the health index, and the coefficients on these indicator variables for being born
during a war or a famine are insignificant themselves.

NIH-PA Author Manuscript

Age gradient specification—As discussed above, retirement could impact health
contemporaneously, over time, or both. The previous results only examine the
contemporaneous effects. However, the specification relies on proper estimation for the age
gradient itself. We have tried linear, quadratic (presented), and quartic age terms in
robustness checks, all of which lead to virtually identical results. Another technique, used in
Bound and Waidmann (2007), is to look directly for breaks in trends along ages that
correspond to the early or full retirement ages in specific countries. Instead of the IV
method, we rely on OLS regressions and include a full set of indicator variables for:
chronological age, being at the early retirement age, the number of years past the early
retirement age, being at the full retirement age, and the number of years past the full
retirement age. Fig. 1 plots the estimated relationship between age and self-reported bad
health using this technique, by groups of countries as defined by their early retirement age,
and normalizing the scale, setting age 50 equal to zero.15 Denmark, having no early
14Results for depression and cognitive function are available from the authors, but much like the results presented in Tables 5 and 6,
we find no causal relationship between work status and depression or cognitive function.
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retirement age, is the solid line. As each group of countries experiences its early retirement
age, there is a marked instant improvement in self-reported health. This furthers the
argument that the earlier results are not due to a misspecification of the underlying
relationship between age and health.

5. Conclusion
We find that there is a statistically significant and economically important effect of
retirement on general health. We also illustrate the importance of looking for the causal
effect, instead of just raw correlations, between retirement and health status, since we find
no evidence of a causal link between work status and depression or cognitive function.
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Our estimates indicate that planned retirement induced by government social security
systems leads to a 35 percent decrease in the probability of reporting in fair, bad, or very bad
health, and an almost one standard deviation improvement in the health index. It is,
however, difficult to quantify these results. Self-reported health has been found to be an
important predictor for mortality, especially for death due to diabetes, infection, or
respiratory diseases. Benjamins et al. (2004) finds that individuals who rate themselves in
fair (poor) health are four- (six-) times more likely to die from diabetes than those who
report they are in excellent health, respectively. Further research is needed to determine if
these health improvements lead to quality-of-life improvements, and how to quantify the
relationship between labor market activity and health care expenditures. A full welfare
analysis could be useful in order to determine relative gains to those who benefit from early
retirement against the costs to society of too early of a retirement of those who could work
longer without a health impact.
Next, we would like to explore the underlying mechanisms for how and why health is
increasing after retirement. It is important to determine if individuals are using the extra time
to make further health investments, and which health investments are being made. This
could help direct public policy measures to decrease the effect of working on health, and
potentially increasing the retirement age without experiencing the declines in health that are
suggested by the results of this paper.
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Fig. 1.

Age trends in fair/poor health, by early retirement age.
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Table 1

Pension age and retirement rates, by country.
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Retirement ages Early/normal

Retirement rates (percent)
Under pension age

Over early retirement age

Over full retirement age

Austria

60/65

20

86

97

Germany

63/65

28

69

91

Sweden

61/65

11

34

86

The Netherlands

60/65

10

69

97

Spain

60/65

13

60

93

Italy

57/65

11

65

89

France

57/60

11

49

95

Denmark

–/65

20

–

90

Greece

57/65

4

40

89

Switzerland

63/65

8

50

73

Belgium

60/65

26

77

98
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0.217*** (0.050)

0.198*** (0.043)

0.090 (0.146)

−0.009* (0.005)

0.203 (0.146)

0.169*** (0.032)

0.071 (0.052)

0.230*** (0.064)

0.211*** (0.065)

−0.049 (0.188)

−0.118 (0.187)

−0.016** (0.007)

0.039 (0.140)

0.208 (0.182)

0.089* (0.046)

0.299*** (0.076)

0.637* (0.347)

−0.046 (0.176)

390

0.34

Chronic diseases

Mobility limitations

ADLs

IADLs

Grip strength

Overweight

Obese

Euro-D

Number of symptoms

Physical inactivity

Hospital stay

Observations

Average health index
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Significant at 1%.

Significant at 5%.

***

**

Significant at 10%.

*

Standard errors in parentheses.

1.107*** (0.125)

0.734*** (0.149)

0.83

603

0.039 (0.139)

0.144 (0.109)

0.063 (0.154)

DE

AT

Limited due to health

−0.066 (0.173)

0.272* (0.152)

0.04

600

−0.113 (0.175)

0.214*** (0.055)

0.52

516

0.013 (0.189)

0.063 (0.337)

0.221*** (0.069)

0.096*** (0.032)

−0.083 (0.115)

0.196* (0.107)

0.113*** (0.035)

−0.008 (0.006)

0.053 (0.186)

0.231 (0.224)

0.173*** (0.056)

0.286*** (0.052)

0.675*** (0.132)

NL

−0.020*** (0.006)

0.270 (0.213)

0.306 (0.211)

0.159** (0.069)

0.255*** (0.048)

0.443*** (0.115)

SE

0.65

0.04

437

0.166 (0.200)

0.418* (0.226)
386

0.112 (0.211)

0.161** (0.065)

0.039 (0.033)

0.091 (0.172)

0.071 (0.129)

−0.017*** (0.006)

−0.022 (0.289)

0.242 (0.216)

0.137** (0.063)

0.146*** (0.055)

0.905*** (0.158)

IT

0.376 (0.242)

0.227*** (0.065)

0.042 (0.036)

0.471*** (0.171)

0.145 (0.143)

−0.011* (0.007)

−0.008 (0.129)

−0.095 (0.205)

0.068 (0.054)

0.234*** (0.055)

0.678*** (0.169)

ES
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Self-reported health

0.93

559

0.274* (0.161)

0.814*** (0.223)

0.117** (0.052)

0.094*** (0.028)

0.391** (0.152)

0.057 (0.109)

1.06

351

−0.093 (0.232)

0.234*** (0.071)

0.101** (0.043)

0.019 (0.195)

−0.002 (0.138)

−0.001 (0.007)

−0.828*** (0.292)

−0.006 (0.006)

0.082 (0.217)

0.412*** (0.157)

0.402*** (0.084)

0.262*** (0.058)

0.538*** (0.163)

DK

−0.211 (0.157)

0.173*** (0.048)

0.281*** (0.049)

0.839*** (0.135)

FR
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Ordered Probit Results for Health Index.

0.60

533

0.053 (0.190)

0.158*** (0.059)

0.093*** (0.033)

0.134 (0.160)

−0.078 (0.123)

−0.004 (0.005)

0.094 (0.224)

−0.057 (0.170)

0.118** (0.052)

0.340*** (0.050)

1.017*** (0.171)

GR

1.20

216

0.255 (0.310)

0.204* (0.117)

0.018 (0.061)

0.360 (0.276)

−0.360* (0.187)

0.014 (0.012)

0.385 (0.321)

−0.793 (0.513)

0.452** (0.200)

0.208** (0.101)

0.861*** (0.248)

CH

0.36

691

0.358** (0.152)

0.171*** (0.051)

0.075*** (0.026)

0.229* (0.128)

0.081 (0.103)

−0.015*** (0.005)

0.102 (0.178)

−0.023 (0.143)

0.111** (0.047)

0.296*** (0.044)

0.848*** (0.124)

BE
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Table 3

Descriptive Statistics.
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Average
Demographics
Age (50–69)

59

Over full retirement age

0.24

Over early retirement age

0.46

High education

0.27

Medium education

0.36

Married/co-resident

0.81

Health measures

NIH-PA Author Manuscript

Fair/bad/very bad health

0.25

Felt depressed in last month

0.26

Euro-D Depression Scale (0–12)

1.57

Maximum grip strength (0–100)

46.91

Limited due to health

0.28

Number of chronic conditions (0–8)

1.16

Number of symptoms in last 6 months (0–9)

0.97

Number of mobility limitations (0–10)

0.62

Number of ADL limitations (0–6)

0.06

Number of IADL limitations (0–7)

0.07

Hospital stay in previous year

0.10

Overweight

0.51

Obese

0.17

Memory measures
Verbal score (0–72)

21.80

Memory recall (0–20)

9.45

Employment
Retired

0.45

Self-employed

0.18

Public-sector employment

0.12
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Country representation
Austria

0.07

Germany

0.11

Sweden

0.11

The Netherlands

0.10

Spain

0.07

Italy

0.08

France

0.11

Denmark

0.07

Greece

0.10

Switzerland

0.04
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Belgium

0.13
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Table 4

First stage results.
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Out of the labor force

OLS

Over early retirement age

0.0814*** (0.0231)

Over full retirement age

0.1462*** (0.0180)

Age

0.0399 (0.0256)

Age squared

0.0000 (0.0002)

Public employment

−0.0615*** (0.0151)

Self-employed

−0.2017*** (0.0130)

Married

−0.0090 (0.0129)

High education

−0.0976*** (0.0129)

Medium education

−0.0213* (0.0122)

Number of children

−0.0027 (0.0037)

Household income

−0.3909 (0.2517)

Constant

−1.8946*** (0.7338)

Observations

5282

R-squared

0.52

Note: This regression also includes country fixed effects. Standard errors in parentheses.
*

Significant at 10%.

***

Significant at 1%.
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−0.0171 (0.0168)

−0.1676*** (0.0222)

−0.0775*** (0.0162)

0.0152*** (0.0049)

−0.0130 (0.0155)

−0.1197*** (0.0156)

−0.0674*** (0.0147)

0.0161*** (0.0045)

−0.2508 (0.3036)

Married

High education

Medium education

Number of children

Household income
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5282

5282

0.07

Observations

R-squared

0.10

5282

5282

0.0017 (0.9674)

−6.5809*** (1.7455)

0.04

5282

1.8868 (2.8752)

0.04

5282

0.0231 (0.8791)

1.6279 (2.9147)

−0.0853 (0.1097)

0.0572 (0.1051)

0.1660 (0.1141)

−2.0076 (1.2705)

0.1076*** (0.0185)

−0.1691*** (0.0617)

−0.2981*** (0.0848)

−0.4019*** (0.0642)

−0.0685 (0.1333)

0.0848 (0.0827)

0.0001 (0.0009)

−0.0070 (0.0977)

−0.0691 (0.5740)

IV

0.02

5282

0.3464 (0.7306)

−0.0115 (0.0278)

0.0034 (0.0266)

0.0408 (0.0289)

−0.2305 (0.3170)

0.0215*** (0.0047)

−0.0113 (0.0154)

0.0057 (0.0163)

−0.0847*** (0.0162)

0.0130 (0.0168)

0.0203 (0.0190)

−0.0000 (0.0002)

0.0001 (0.0247)

0.0308* (0.0172)

OLS

0.01

5282

0.3079 (0.5789)

0.2327 (0.7441)

−0.0128 (0.0280)

0.0023 (0.0268)

0.0418 (0.0291)

−0.2890 (0.3244)

0.0213*** (0.0047)

−0.0144 (0.0158)

−0.0088 (0.0217)

−0.0860*** (0.0164)

−0.0172 (0.0340)

0.0112 (0.0211)

0.0000 (0.0002)

−0.0015 (0.0249)

−0.1183 (0.1465)

IV

Felt depressed in a month

Significant at 1%.

***

Significant at 5%.

**

Significant at 10%.

*

Note: All regressions also include country dummy variables. These are linear probability models, although the results do not change substantially using probit models for the regression equation or the bad health or felt-depressed regressions. Standard errors in parentheses.

0.2595 (0.6105)

Hansen’s J test
P-value

−5.5658*** (1.5476)

−0.0822 (0.1093)

−0.4667* (0.7652)

Autumn

Constant

0.0599 (0.1048)

−1.8743 (1.2477)

0.1083*** (0.0184)

−0.1621*** (0.0604)

0.1638 (0.1138)

−0.3335 (0.7609)

0.04490*** (0.0111)

−0.1693*** (0.0369)

−0.2651*** (0.0640)

−0.3991*** (0.0638)

0.0004 (0.0660)

0.1055 (0.0749)

−0.0001 (0.0008)

Summer

0.1779 (0.6719)

0.0472*** (0.0099)

−0.1426*** (0.0326)

−0.3776*** (0.0507)

−0.0786** (0.0384)

−0.0677** (0.0344)

−0.2510*** (0.0345)

−0.3302*** (0.0798)

−0.0644 (0.0495)

−0.0646* (0.0355)

0.0152 (0.0403)

−0.0007 (0.0005)

−0.0035 (0.0973)

0.2702*** (0.0679)

OLS

Euro-D Depression Scale

Spring

−0.0829 (0.6992)

−0.1304*** (0.0350)

−0.0300* (0.0160)

Self-employed

−0.4442 (0.3336)

−0.0271 (0.0217)

0.0030 (0.0182)

Public employment

0.0002 (0.0002)

−0.0015*** (0.0004)

−0.0001 (0.0002)

Age squared

0.1733*** (0.0585)

0.1868*** (0.0524)

0.0100 (0.0237)

Age

0.0049 (0.0257)

−0.3545** (0.1505)

0.1393*** (0.0165)

Retired

IV
−0.9680*** (0.3433)

OLS

0.3379*** (0.0365)

Health index

IV

OLS

NIH-PA Author Manuscript

Bad health

NIH-PA Author Manuscript

Results for health and depression.

NIH-PA Author Manuscript

Table 5
Coe and Zamarro
Page 20

Coe and Zamarro

Page 21

Table 6

Results: cognitive function.

NIH-PA Author Manuscript

Memory

Verbal

NIH-PA Author Manuscript

OLS

IV

OLS

IV

Retired

−0.2769** (0.1153)

−0.0390 (0.9798)

−0.7544*** (0.2628)

2.5647 (2.2682)

Age

0.0132 (0.1631)

0.0203 (0.1658)

−0.0973 (0.3718)

0.0019 (0.3837)

Age squared

−0.0007 (0.0014)

−0.0009 (0.0015)

0.0002 (0.0031)

−0.0023 (0.0036)

Public employment

−0.3441*** (0.1259)

−0.3298** (0.1389)

−0.4915* (0.2869)

−0.2916 (0.3216)

Self-employed

0.0241 (0.1100)

0.0705 (0.2192)

−0.1769 (0.2506)

0.4699 (0.5074)

Married

0.1545 (0.1032)

0.1566 (0.1036)

0.5856** (0.2352)

0.6142** (0.2398)

High education

1.7646*** (0.1095)

1.7874*** (0.1438)

3.5650*** (0.2496)

3.8827*** (0.3329)

Medium education

1.0012*** (0.1014)

1.0046*** (0.1024)

1.5804*** (0.2312)

1.6268*** (0.2370)

Household income

2.8554 (2.0524)

2.9376 (2.0806)

4.0035 (4.6775)

5.1506 (4.8163)

Foreign-born

−0.6778*** (0.1540)

−0.6843*** (0.1563)

−2.5971*** (0.3509)

−2.6877*** (0.3618)

Number of chronic diseases

0.0159 (0.0372)

0.0126 (0.0396)

0.0948 (0.0848)

0.0483 (0.0917)

Number of ADLs

−0.1442 (0.1445)

−0.1465 (0.1448)

−0.0400 (0.3293)

−0.0714 (0.3353)

Number of IADLs

−0.4177*** (0.1483)

−0.4292*** (0.1555)

−0.3921 (0.3379)

−0.5517 (0.3600)

Non-professional activities

0.1779*** (0.0364)

0.1759*** (0.0374)

0.5911*** (0.0830)

0.5627*** (0.0865)

physically demanding activities

0.1825** (0.0882)

0.1968* (0.1058)

0.7988*** (0.2011)

0.9977*** (0.2449)

Moderate activities

0.0060 (0.1399)

−0.0005 (0.1425)

1.1110*** (0.3189)

1.0204*** (0.3298)

Hansen’s J test
P-value

0.6084 (0.4354)

1.5108 (0.2190)

Observations

4928

4928

4928

4928

R-squared

0.19

0.19

0.25

0.23

Note: All regressions also include country dummy variables. Standard errors in parentheses.
*

Significant at 10%.

**

Significant at 5%.

***

Significant at 1%.
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Table 7

Age gradient of the retirement effect.

NIH-PA Author Manuscript

Bad health

Health index

OLS

IV

OLS

IV

Retired 57–59

0.1538*** (0.0174)

−0.2505 (0.2468)

0.3832*** (0.0415)

−0.6540 (0.6087)

Retired 60–64

0.0636*** (0.0219)

−0.5415** (0.2060)

0.1737*** (0.0524)

−1.5132*** (0.5081)

Retired 65–69

0.0078 (0.0382)

−0.5671* (0.3434)

0.02512 (0.0912)

−2.2850*** (0.8469)

Observations

5282

5282

5282

5282

Note: All regressions also include age, age squared, sector employment, marital status, educational attainment, number of children, household
income, and country dummy variables. Standard errors in parentheses.
*

Significant at 10%.

**

Significant at 5%.

***

Significant at 1%.

NIH-PA Author Manuscript
NIH-PA Author Manuscript
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